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HOW TO USE YOUR GUTDE 
TRAINEE GUIDE 
This publication is now in vour custody and is for your use while 
learning the operation and maintenance of the RAN Submarine Fire Control 
(SFCS),MK1 MOD1. 
You may place in this study quide any notes that will help you for 
review later on in this course. 


PUBLTCATIONS 

This publication, RAN Trainees Guide was prepared to quide your 
training on this equipment and prepare vou to use svstem ARR's in operat 
ing and maintaining the RAN SFCS, MK1 MOD1. 

Several other pertinent publications will be referred to frequently 
during the course. 


PRESENTATION OF COURS® MATERIAL 

The course material on RAN SFCS MK1 MON1 is divided into Sections 
and Topics which are presented in a logical sequence.Overation,maintenance, 
and efficient use of operational aids (ABR's and Joh Sheets) are stressed. 

The training qoals and skills to he acquired are stated for each 
topic, so that you can check vour progress. 

Assignments in the ABR's are given for study. The effectiveness of 
this Trainees Guide depends on the conscientious acomplishment of the assig- 
nments and use of the reference publication, 


WRIT RN AND PERFORMANCE TESTS 


A testing program consisting of written and practical preformance 
tests to be administered by the instructor is vrovided. 
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SAFETY NOTICE 


The following are qeneral safety orecautions that are not related to 
any specific procedures and therfore do not appear eleswhere in this public- 
ation. These are recommeded precautions that personnel must understand and 
apply during many phases of operation and maintenance, 


KEEP AWAY FROM LIVE CTRCUTTS 

Operating personne? must at all times observe all safety requlations, 
No not replace components or make adjustments inside the equipment with high 
voltage supply turned on. Mnder certain conditions, dangerous potentials mav 
exist when the power control is in the off postion, due to charges retained hy 
capacitors. To aviod casualities, alwavs remove power and discharge and ground 
capacitors before touching it. 


NO NOT SERVICF OR ANTUS™ ALONE 
Under no circumstances should anv verson reach into or enter the 


enclosure for the purpose of servicing or adjusting the equipment except in the 
presence of someone who is capahle of rendering aif”. 


RESUSCITATT ON 


Presonne) working with or near high voltages should be fimiliar with 
modern methods of resuscitations, 


SAFRTY PRECAUTTONS 

Some voltages present in the RAN SFCS MK1 MON1 and certain operating 
procedures may be extremely dangerous. Read the Safety Precautions carefully and 
be aware when working with the SFCS, 
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Assignment Sheet 3-2-1 


INTRONUCTTON TO THE RAN SFCS MK1 MODL 


Objectives 


pon successful completion of these topics vou will he able to : 


6. 


Nescrihe the contents and use of the RAN SFCS Technical Manuals. 
State the purvose of the RAN SFCS, 


Name and descrihe the nhvsical characteristics of the individual 
equipment of the RAN srs, 


Name and describe the applicability of the RAN SFCS Conditions of 
Readiness. 


List the RAN SFCS Modes of Oneration and describe the related system 
capablities of each. 


Describe in general terms, the overal) operation of the RAN SFCS, 


STUDY ASSTGNMENT 


Read ARR 5297, CHP1, SECT] 
Read ASR 5297, CHP2, SRCTL 


Read ARR 5297, CHP}, SECTL (Paragraph TNTRONICTION and SYSTEM OPERATING 
MODES only). 


Nues: Which volume of ARR 5297 contains a description of the 
Conditions of Readiness? 


ANS: 


-t 
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Ques: 


Ans: 


Ques: 


Ans: 


Ques: 


Ans 


2 of ? 


What are the full-length names of the following equipt- 
ment reference desiqnators 


Which RAN SFCS Modes of Oneration would be used to fire a 
weapon when experiencing a failure of the CPI? 


How many operational/tactical functions are available 
within the RAN SFCS when operating in Normal Mode? List 
three of them 
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DFSCRIPTTON OF RAN SFCS MK1 MODL 


Obiectives 


Upon successful completion of these tonics, vou will he able to: 


1. 


10 


11 


te 


13 


14 


State the purpose of the CD Subsystem. 


List the major equinment and assemblies that comprise the CN sub- 
system and describe the physical characteristics of each 


Nescribe the Functional and overational characteristics and capa- 
hilities of the CN subsystem 


Nescribe the operation of the PD subsystem, to include the power 
turn on and initialization of the CPI and MMU. 


State the purpose and function of the individual ORT pages. 


State the operational characteristics and caphlities of the indi- 
vidual CR" pages. 


Deserihe the operator interaction necessary to input and or 
extract data via the Front panel controls of the individual CRT 
pages, 


Descrihe the Fire Control Threat Motion Analysis problem. 


State the operational characteristics and capahilities of the TMA 
page 


Describe the operator interaction necessary to solve the TMA 
prohlem via the TMA page. 


Define Svstem Solutions and their applications to the total SFCS, 
State the purpose of the Weapon Control Subsystem. 

Descrihe the functional and operational characteristics and cap- 
hilities of the Weapon Control Subsvstem and its associated CRT 
pages 

Nescribe the operator actions required to preform all pre-launch, 


firing, and postlaunch activites for all weapon tyves, in both 
Normal, Fmergency and Modes of Operation 


TRAINEE GUTDE 


STUDY ASSTGNMENT 


1, 


2 of 5 


Read ABR 5297, CHP3, SECT 1 and ?. 


Ques: 


ANS: 


Ques: 


Ans: 


Ques: 


Ans: 


How many tactical operations may he performed by the 
(pc operator? List four of them 


What printer/plotter speeds are available? 


What operator actions are required to send an 
"Tvestiqate Bearing Command"? 
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ASSTGNMENT SHRRT 4-6-1 


4. Ques: What operator actions are required to "Nominate a 
Threat"? (assume tracks ave heen designated). 


Ans: 

5. Ques: Which overator's action initiates the Automatic TMA 

processing? 
Ans: 

6. Ques: What overator actions are required to "Call-Up" the 
SvP disvlav page when the TRP display page is vre- 
sented on the CRT? 

Ans: 

fs Ques: Yow many stationary targets can be displayed on the 

TPD page? 
Ans: 


rary 
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Be 


10, 


11. 


12. 


Ques: 


Ans: 


Ques: 


Ans: 


Oues: 


Ans: 


Ques: 


Ans: 


Ques: 


Ans: 


4 of 5 


How many tests are listed on the test page? List 
them 


How often is the Svstem Solution, when it is an 
Automatic TMA solution, updated? 


How many manual modes of TMA are avaiable to the 
operator? List them. 


What are the primary advantages and disadvantages 
of the manual Normal Mode TMA? 


After Choosing a Target, Assigning a Weapon ‘ype, 
how many tubes may be allocated for a MK8, UGM-84, 
MK48 Weapons? 
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13. Ques: Inthe allocation of tubes, what is the definition 
of the "Tube Availability"? 
Ans: 
14, ues: What is the purpose of the "X10" switch when using 
the jovstick to send weapon postlaunch commands? 
Ans: 
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JOR SHEET 7-1-1 

OPRRATION OF RAN SFCS MK1 MON1 COMMAND DTSPLAY SUBSYSTEM 
INTRODUCTION 
This joh sheet provides you with your first real operator involement in 
the processing of targets. As this is your "initial. hands on" applica- 
tion with the RAN SFCS, this joh sheet also includes the preoperational 
checks, power on, and power off sequences for the SFCS. 
BOUT PMENT 
1. RAN SFCS MK MONI 
REFERENCES 
1. ABR 5297 
JOR STEPS 
NOTE: 

After completion of certain orocedural steps in this joh sheet vou 

will he required to have the instructor verifv vour progress or 

provide assistance hefore vou can vroceed, These steps are 


designated with the "TNSTR: "note. No not proceed 
beyond these steps prior to obtaining the instructor's validation. 
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Step 1. 


Step 3: 


Step 4, 


Perform RAN SFCS Preoverational Checks and Procedures. (Use 
CHP3 , ARR5297), 


Ques: What is the status of the CDC power panel LL5V, 400Hz 
and 24yne circuit breakers upon completion of the 
preoperational checks and procedures? 


Ans: 


Perfrom Svstem Power Tnitialization Procedures, (Use ARBR5?97 
CHP). 


Ques: What is the sveed of the printer/plotter paper upon 
completion of the system intialization procedures? 


Ans: 


Perform CDC Time Rearing Plot Onerating Procedures. (se 
ABR5297 Table 3-2-2) 


Ques: What is the sequence of operator actions required to 
designate track #30 on Attacker Channe’? 8? /Assume 
valid data is availahle and last track designated was 
#12). 


Ans: 


Perform CDC Printer/Plotter Operating Procedures. (se 
ARBR5297 Table 3-3-7), 


Ques: What is the action required to obtain Ranger printouts 
on the Cpe plot? 


Ans: 
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Step 4. (cont) 


Nues: What is the purpose of the "SLEW" switch on the Cnc 
plotter control panel? 


Ans: 


TNSTR 


Step 5. Perform CNC System Status Monitoring Operating Procedures, 
(Use ABR5?97 Table 3-2-1). 


Sten 6. Perform System Power Turn Off Procedures. (Use ARR5?97 CHP3). 


TNSTR 
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TOR SHEET 9-1-1 
OPERATION OF RAN SFCS, MK1 MODI FIR CONTROL CONSOLES 
TNTRONUCTION 
This job sheet provides vou with "HANDS ON" application of the front 
panel controls of the Fer, Operation of these controls is essential to 
your further studies in the processing of targets. 
ROUT PMENT 
1. RAN SFCS MK1 MONI 
REFERENCES 
le ABR5297 
JOB STEPS 
NOTH: 
After completion of certain vrocedural steps in this joh sheet, 
you will required to have your instructor verify your progress or 
provide assistance hefore vou can vroceed. These steps are 
Aesignated with the "INSTR " note. Do not proceed bevond 


these steps prior to ohtaining the instructor's validation. 


Step 1. Perform RAN SFCS Preonerational Checks and Procedures and 
Svstem Power Initialization Procedures. (se ARR5297 CHP3). 


TNSTR 


Step 2. At the CR? viewing area, perform the following overation 
adjustments 


a. Rotate the Brightness control fullv counter-clockwise and 
then fully clockwise. As a Final setting, position the 
control to approximately mid-range 


b, Rotate the STATIC FOCUS control fully counter clockwise and 
then fully clockwise, As a Final setting, position the 
control to appoximately mid-range. 


c. Rotate the PANFL ILLIMINATION control fully counter 
clockwise and then fully clockwise, As a Final setting, 
position the control to approximately mid-range 


a. Rotate the TOTE TLLUMTNATTON control fully counter clock- 


wise and the fullv clockwise. As a final setting, position 
the control to appoximately mid-range, 
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2 of 6 


Step 2. (cont) 


Step 


Oues: 


Ans: 


What is the effect of rotating the STATIC FOCUS control? 


INSTR. 


At the Fcc desk unit, perform the following operations: 
Depress the TRP call-up switch, 


Which display page is presented on the CRT viewing area? 


Depress the TPD call-up switch, 


Which page is presented on the CRT viewing area? 


Depress the RAY call-up switch. 


Which page is presented in the CRT viewing area? 


Depress the TBP call-up switch. 


Which page is presented in the CRT viewing area? 
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3 of 6 


Ques: Which encoders (by name) are availahle to the FCC 
operator when interacting with the TBP CRT display 


page? 

Ans: 

e. Depress the TPD call-up switch. 

Oues: Which encoders (hy name) are availahle to the FCC 
operator when interacting with the TPD CRP disvalv 
paqe? 

Ans: 

INSTR 
Sten 4, With the PD CRT displav vaqe presented, preform the 


following operations, 


a. 


Nsing the Lightpen and Enter pushbutton, select REL 
as the diplav mode. 


sing the Lightpen, Arrow Switch, and Enter 
pushbutton, select CG for classification of the 
first nominated threat. 


sing the Lightpen, Numeric Keyboard, and Enter 
pushbutton, enter 450 feet as the target length. 


Using the i and R encoders, reposition the CRT 
display so that Own Ship is depicated as heing in 
the lower left-hand corner 


INSTR 
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Step 5. 


Ques: 


Ans: 


Step 6. 


Step 7. 


Step 8, 


5 of & 


Select TRNG as the overating mode hy: 


a. 


b, 


0 


At the TWFCSI, select TRNG on the Mode select 
Switch. 


Ensure the Mode Switch on the non-active Fer is set 
to "TACT", 


At the cne Status and Nomination Panel, depress the 
SYS CLR pushbutton, 


At the active Frc desk unit, depress the TRNG 
pushbutton, 


Which CRT display page is presented on the CRT viewing 


area? 
INSTR 
Select TEST as the overating mode hy: 
@. At the TWFSCT, select TEST on the Mode Select Switch. 
bh, Fnsure the Mode Select Switch on the non-active FCC is 
set ko TACT, 
c. Perform a lnad at the CPU. 


TNSTR 


Perform TRST MODE operating Procedures. (Use ABR5297 CHP6). 


INSTR 


Reconfigure the SFCS to the Normal Mode. 


INSTR 
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Step 9. 


Ques: 


Ans: 


Step 1N, 


Ques: 


Ans: 


Step 11. 


Step 12, 


5 of 6 


At the TWFSCT(s), Choose a target, Assign a weapon type, 
and Allocate tube(s). (Use ABR 5297 Tahle 3-2-5). 


How many TWFSCT assignment panels are needed to conduct a 
two-tarqet attack? 


TNSTR 


At the active FCC, depress the WDC call-up switch. 


What are the initialization states for the W/GY weapon 
"MODE" and "TACTIC". 


TNSTR 


sing the Lightpen and the Arrow Switch, review the 
following optional enteries for the W/GY¥Y weapon: 
a. TRAT 

b. SRCH 


c, CRIL 


d. FLOOR 


INSTR 


Perform the remaining weapon and tube preparatins and fire 
weapons as directed. ( ARR5S297, Table 3-2-5) 


INSTR 
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Step 13. 


Step 14, 


Step 15, 


Step 16, 


6 of & 


Perform the following W/GY weapon postlaunch activities: 
a, Change the weapon's "MODR" to "CT", 


b. Using the joystick, steer the weavon left or right 40 
degrees 


c. Nsing the joystick, steer the weapon back to the 
corrected course. 


d. Change the weapon's "MODR” to "RR", 
e. When directed, terminate the engagement by depressing the 
appropriate "CHOOSE" switch a second time. 


TNSTR 


Recall the WCD CR? display page and prefrom all prelaunch, 
firing, and vostlaunch activities for all weapon types. 


TNSTR 


Perform all prelaunch, firing, and postlaunch activities for 
all weapon types in the SRCONDARY Mode. (‘se ARR5297 VOLL 
PTL CHP? SECT2,62 PG347). 


INSTR 


Perform Svstem Power Turn-off Procedures. 
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TOR SHEET 13-1-1 
MAINTENANCE, OPERATION OF RAN SFCS MK1 MODL 
SENSOR DATA CONVERTOR 

INTRODUCTION 
This joh sheet provides vou with practical application in various main- 
tenance operations of the Sensor Data Convetor. These operations are an 
integral part of fault analysis and as such are essential to your 
Further studies in corrective maintenance of the Sensor Data Convertor. 
RONTPMENT 
Li. RAN SFCS MK1 MODL 
REFERENCES 
1 ABR5297 
Re ABR5319 
JOR STEPS 
NOTE: 

After completion of certain procedural steps in this job sheet, 

vou will required to have your instructor verify vour progress or 

provide assistance before you can proceed. These steps are 

designated with the "TNSTR " note, Do not proceed beyond 

these stens prior to obtaining the instructor's validation. 
Step 1.Nsing ABR 5297, VOL1, CHP3, SECT?, Perform RAN SFCS 

Preoperational Checks and Procedures, and Svstem Power 
Tnitialization Procedures as required to configure the SFCS to 


the TRST Mode, 


TNSTR 


-2 


TRAINEE GUIDE 


Step ?, 


Stevo 3. 


Step 4, 


2 of 2 


Using ABR 5297, VOL1, CHP6, SECT3,perform Sensor Nata 
Sonvertor Off-line diagnostic tests PTl through NT10 


INSTR 

Msing ARBRS31N, VOL, CHP?, SFCT3, perform the following 
Sensor Nata Convertor Maintenance Panel operations: 

a. Tnitialization/unit Select 

h, Tmolement/examine all Ef words; Read and Write Memory. 


ec. Restoration to Normal Mode. 


INSTR 


Using ARR5297, VOL1, PT, CHP3, SECT, perform Svstem Power 
Turn Off Procedures. 


TNSTR 


ahd 
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CORRECTIVE MAINTENANCE OF RAN SFCS MK MODL 
SENSOR DATA CONVERTOR 


TNTRONUC TION 


This job sheet provides vou with "hands on" experience in fault analy- 
sis routines and corrective maintenance tasks of the Sensor Data 
Convertor. As this is your first experience in trouble-shooting and 
revair of the Sensor Nata Convertor (SDC), the Frist four problems are 
sequenced to accomplish detection, localization, isolation, and correc- 
tion by: (1) Off-line; (2) On-line fault monitoring; (3) Tndicator 
faults; and (4) Maintenance Panel routines. This serves to familiarize 
you with the various techniques available in fault analysis and correc- 
tion of of the SNC, Thereafter, you will he required to solve the 
remaining problems using those detection, localization, isolation, and 
correction routines thet you may deem avpropriate, 


ROUTPMENT 

te RAN SFCS MK1. MON1 

REPRRENCRS 

1. ABR5S297 

2. ABR5310 

3. NAVELRX 1427-0001-4 

‘TOR STEPS 

NOTE: 
After completion of certain procedural steps in this job sheet, 
you will he required to have the instructor verify your progress 
or vrovide assistance hefore vou can proceed. These steps are 


designated with the "INSTR": note. Do not proceed 
hevond these stens prior to ohtaining the instructor's validation, 
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Step 1. 


Step 2. 


Step 2, 


Step 4, 


Step 5. 


Step 4. 


? of 6 


Using ABR5297, CHP3, SECT?, prefrom RAN SFCS 
Preoperational Checks and Procedures, and System Power 
Tnitialization Procedures as required to configure the srcs 
in the TEST Mode. 


Using ABR5297, VOL1, CHPA, SECT3, verform SNC Off-line 
Niagnostic Tests, NT1 Through NT10 or until an error is 
detected, 


TNSTR, 


When and error is detected, refer to ARR5297 CHP6, SECT3, 
Rrror Rxit Table 6-35, for a description of the fault and 
corrective action, 


Observing all personnel and equipment safety precautions, 
perform action(s), as directed hv Step 3 ahove, to complete 
fault isolation and and effect fault correction. 


a. When necessary, refer to ABR5310, VOr2, CHP6, SECT] for 
the Service Positioning procedures, 


h. When necessary, refer to ARR5310, VOL?, CHP7, SECT2, 
Tahle 7-2-1, for Parts Location. 


Ques: Which Niagnostic Test failed? 


Ans: 


Ques: What Frror Code was displayed at the CRT? 


Ans: 


INSTR 


Perform Snr Off-line diaqnostic Tests, NTL through NTLO to 
verify fault correction. 


Observing all personnel and eauipment safety precautions, 
restore all equipment to the Normal Position 


=26- 


TRAINEE GUIDE 


JOB SHEET 13-1-2 


Step 7. 


Step 8. 


3 of 4 


Configure the SFCS to the Normal Mode. 


TNSTR 


When an On-line fault monitor Error Code is displayed on the 
crt's, refer to ABR5?97, CHPA, SRCT1L, On-line Frror Exit 
Table 4-1-1,and On-line fault vaqe, for a description of the 
Fault and the corrective action required. 


a. 


TE directed to perform System level DT's, refer to 
ABRS297 CHPS, SFOCT3, and re-configure the SFOS to the 
Test Mode, 


TF System level DT's are performed and an Frror Code, 
which denotes failure of a test, is displaved, refer to 
ARR5297, CHPA, SECT} Frror Fxit Table 6-3-5, for a 
description of the fault and corrective action required, 


TF directed to nerform Equipment level NT's refer to 
ARR5310, VOL?,CHP5, SECT3, or NAVLEX 1427-0001-4 


Tf Fauioment Jevel DT's are performed and an Frror is 
noted or a procedural step is failed,refer to 

ARRS310, VOT,2, CHP5, SRACT3, Fault Location Tables 5-4.1 
and 5-4,2 (Table 5-4,2 mav further refer to the 
Microvrocessor frror Code Table 5-4,4). 
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Step 9, 


Step 


Stevo 


Step 


Steo 


10, 


i. 


1. 


13. 


4 of f 


Observing al! personnel and equinment safety precautions, 
perform action(s), as directed by Step 2 ahove, to complete 
fault isolation and and effect fault correction. 


a. When necessary, refer to ARR531N, VOr?, CHPS, SECT] for 
the Service Positioning procedures. 


hb. When necessary, refer to ARR5310, VOL2, CHP7, SECT?, 
Table 7-2-1, for Parts Location. 


Nues: What On-line fault monitor Error 
Code was disvlayed? 


Ans: 


Oues: What LRU was at fault? 


Ans: 


INSTR, 


Ohserving all personnel and equinment safety precautions, 
restore al] equipment to the Normal Position. 


Re-confiqure the SFrs to the Normal Mode and verify that the 
On-line fault monitor Rrror Code is no longer displayed, 


TNSTR 


When improper operation or failure of an indicator is 
observed , refer to ARR5?97, CHP6, SFCT1, Fault Directory 
Tablef-1.?, for the Niagnostic Test(s) to be performed and 
related maintenance Niagrams 


As directed in Steo 17, preform Diagnostic Test/{s) to 
complete fault isolation and effect fault correction. 
(Repeat Steps 8a through 10 as applicable; disregarding the 
questions in Sten 9b). 


Ques: Which indicator was observed as having improper 
operation or failure? 
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Step 13. 


Step 


Steo 


Sten 


Steo 


14. 


15. 


16, 


17. 


5 of 6 


Ans: 


Ques: Which LRU was at fault? 


Ans: 


INSTR 


vVerfiy thet the Tndicator, ohserved as having improper opera- 
tion or failure, is now operating properly, 


TNSTR. 


Using ABR5310, VOL?2, CHP5, SECT3, perform Equipment level 
D™s 1 and 2. 


When an error is noted or a orocedural step is failed, refer 
to ABR5310, VOL?, CHPS, SECT} Maintenance Panel Fault 
TLocation Table 5-4.2, for a description of the error and 
corrective action(s) required, (Table 5-4,2 mav further to 
the Microprocessor Frror Code Table 5-4.4). 


Perfrom action(s) as directed in Step 14, referring to Steps 
%a and %b as necessarv to complete fault isolation and effect 
fault correction, 


Ques: What error was observed or procedural step failed 
during the conduct of DT2? 


Ans: 


Ques: Which LRU was at fault? 


Ans: 
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Step 18, 


Step 19, 


6 of & 


Observing all personnel and equipment safety pre- 
cautions, restore all equipment to the Normal Position 
and confiqure the SFCS to the Normal Mode, 


INSTR. 


Observing all personne? and equipment safety vre— 
cautions, perform fault detection, localization, isola- 
tion, and correction routines necessary to solve the 
remaining corrective maintenance prohelms of the snc, 


TNSTR 
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MAINTENANCE OF THE SENSOR DATA CONVERTOR 
OBJECTIVES 
Upon successful completion of these topics, you will able to: 
1. Describe the physica) composition of the snc. 


2. Describe, to the logic diagram level, the functional chara- 
teristics of the circuits within the spc. 


Be. Nescribe the operational maintenance procedures and tasks required 
to perform fault analysis and corrections of the spc, 


STUDY ASSIGNMENT 
1. Read ARR5310, VOL1, CHP1-7 
2 Read ARBR531N, VOL?2, CHP4-7 
3. Read ARR5?97, VOL1, CHPA, SRCTL 
4. Read ABR5297, VO11, CHPA SECT3 
Ques: Which Technical Manuals contain the following items as they 
pertain to the snc ? 


Ans: a.Maintenance Panel operating procedures 


b.On-line Frror Exit Tahle 


c.Off-line System level Diagnostic Testing procedures 


d.Svstem level Niaqnostic Test Frror Exit Tables 


e@. Indicator Fault Directory 
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ASSIGNMENT SHEET 13-1-1 


f, 


Equipment level Diagnostic Testing procedures 


Equipment Jevel Power Tnitialization Fault location Table 


Maintenance Panel Fault Location Table 


Microprocessor error Code Table 


Service Positioning procedures 


Parts Location Table 
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Ques: 


Ans: 


Ans: 


Ques: 


Ans: 


Ques: 


Which SDC EF Word (hy number) pertains to Ranger Nata? 


What data is retained in SDC Ruffer Memory locations A178 
and 179 


When reviewing the Attacker Status and Data Word Formats 
what is the value of TGT 1's CRS when the input data bits 
are listed below? 


u 
0 


Is 
solo 
Plo 


Bet BS, ey 2 ik 
9000000 0 


Which PIA(s) is are/programmed to process SDC/CPU NTDS 
interface data? 
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PERFORMANCE TEST 13-1-1 
CORRECTIVE MAINTENANCR OF RAN SFCS MK1 MODL 


A. INTRODUCTION 
1. This job sheet serves as vour performance test. Tt provides a 


measure of your knowledge and ability in the corrective main- 
tenance of the RAN SFCS MK1 MON1 snc. 


x 


As you vrogress through this test, vou will be required to 
perfrom fault detection, locatlization, isolation, and correc- 
tion as reauired to restore each equipment to its full opera- 
tional capabilities, 


3. Tn the conduct of this test, and as assigned dy the instructor, 
you may be tested indivdually or as a member of a maintenance 
"team". Regardless, each individual will he qraded on his 
contribution to the corrective maintenance effort. 

Particular emphasis will be placed on the following: 


a. Absolute adherance to all personnel and equipment 
safety precautions, 


b. Proper selections and use of appropriate technical 
references. 


c. Toqical and timelv progression through the fault analy- 
sis process, { No maintenance effort will he premitted 
to exceed a 20 minute time interval). 


4. As vou proceed through this test, you will he required to list 
fon separate paper) the following for each fault: 


a. Means of detection 

b. Technical documentation used, 

e. Final LRU at fault and subsequently replaced, 
B. TEST 


Proceed to the RAN SFCS lab and perfrom fault analysis and correc- 
tion an all prohlems inserted hy the instructor. 
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MAINTENANCE OPRRATION OF RAN SFCS MRL MON1 
COMMAND DISPLAY ANN SONAR ASSTGNMENT UNITS 


TNTRODUCTION 


this joh sheet provides vou with oractical avplication in various main- 
tenance overations of the COMMAND PTSPLAY and SAU's These operations 
are an inteqral oart of fault analvsis and as such are essential to 
vour further studies in corrective maintenance of the COMMAND NDTSPLAY 
and SA's, 


ROUTPMENT 
1. RAN SFOS MK1 MONL 
REFERENCES 
1. ARRS?297 
4 ABRS310 
TOB STEPS 
NOTE: 
After completion of certain orocedural stens in this joh sheet, 
vou will reauired to have vour instructor verify your progress or 
provide assistance hefore vou can oroceed. These steps are 
desianated with the "INSTR " note. No not proceed beyond 
these steos srior to obtaining the instructor's validation. 
Step L.Using ASR 5297, VOL1, THP3, SEC™?, Preform RAN SFCS 
Preoperationa’ Checks and Procedures, and Svstem Power 
Tnitialization Procedures as required to configure the SFCS to 


the TES™ Mode, 


TNSTR. 
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Step 2, Using ABR 5297, VOL1, CHP6, SECT3,perform Command Display 
and SAU's Off-line diagnostic tests DTl through DT9 


INSTR 

Step 3. Using A8R5310, VOL1, CHP?, SECT3, perform the following 
Command Nisplay and SAU's Maintenance Panel operations: 
a. Tnitialization/unit Select 
b. Tmplement/examine all Ef words; Read and Write Memory. 
¢. CDC and SAN Indicator Status Check 
dé. CD Switch Status Check 
e. Printter/Plotter Operations 


f. Restoration to Normal Mode. 


TNSTR 


Step 4. Using ARR5297, VOLL, PTl, CHP3, SECT3, perform System Power 
Turn Off Procedures. 


TNSTR 
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CORRECTIVE MAINTENANCE OF RAN SFCS MK1 MOD1 
COMMAND NTISPLAY and SONAR ASSIGNMENT UNTTS 


INTRODUCTION 


This job sheet provides vou with "hands on" experience in fault analy- 
sis routines and corrective maintenance tasks of the Command Display 
and SAU's. As this is vour first experience in trouhle-shooting and 
repair of the Command Display and SAU's, the frist four problems are 
sequenced to accomplish detection, localization, isolation, and correc- 
tion by: (1) Off-line; (2) On-line fault monitoring; (3) Indicator 
faults; and (4) Maintenance Panel routines, This serves to familiarize 
vou with the various techniques available in fault analysis and correc- 
tion of of the CbC, Thereafter, you will he required to solve the 
remaining problems using those detection, localization, isolation, and 
correction routines thet vou may deem appropriate, 


FOQUTPMENT 

1, RAN SFCS MK1 MOD1 

REFERENCES 

1. ABR5297 

2. ABR5310 

3. NAVELRX 1427-0001-4 

JOB STEPS 

NOTE: 
After completion of certain procedural steps in this job sheet, 
you will be required to have the instructor verify your progress 
or provide assistance before you can proceed. These steps are 


desiqnated with the "TNSTR": note. Do not proceed 
beyond these steps prior to obtaining the instructor's validation, 
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Step l. sing ABR5297, CHP3, SECT2, perform RAN SFCS 
Preoperational Checks and Procedures, and Svstem Power 
Initialization Procedures as reanired to configure the SFCS 
in the TEST Mode. 


Step 2. sing ABR5297, VOL1, CHPA, SECT3, perform “NC Off-line 
Diagnostic Tests, DT1 Through NT9 or until an error is 
detected, 


TNSTR 


Step 3. When and error is detected, refer to ARR5297 CHPA, SECT3, 
Rrror Exit Table 6-3-5, for a description of the fault and 
corrective action, 


Step 4. Observing al] personnel and equipment safetv precautions, 
perform action(s), as directed hv Step 3? above, to complete 
fault isolation and and effect fault correction, 


a. When necessary, refer to ABR5310, VOL?, CHP6, SECTL for 
the Service Positioning procedures. 


bh. When necessary, refer to ARR5310, VOr2, CHP7, SECT2, 
Table 7=2-1, for Parts Location, 


Ques: Which Diagnostic Test failed? 


Ans: 


Ques: what Frror Code was displaved at the CRT? 


Ans: 


INSTR 


Step 5. Perform “NC Off-line diagnostic Tests, NTL through DT9 ta 
verify fault correction, 


Step 6, Observing all personnel and equipment safety precautions, 
restore al] equipment to the Normal Position 
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Step 7. 


3 of 6 


Confiqure the SFcs to the Normal Mode, 


INSTR 


When an On-line fault monitor Rrror Code is displayed on the 
CRT's, refer to ARR5297, CHP6, SECT], On-line Frror Exit 
Table 6-1-1,and On-line fault page, for a description of the 
fault and the corrective action required. 


a. 


Tf directed to perform Svstem level DT's, refer to 
ARBR5297 CHP6, SECT3, and re-configure the SFCS to the 
Test Mode, 


TF System level DT's are verformed and an Frror “ode, 
which denotes failure of a test, is disolaved, refer to 
ABR5297, CHP6, SECT3 Error Fxit Table 6-3-1, for a 
description of the fault and corrective action required. 


Tf directed to nerform Fauioment level NT's refer to 
ARR5310, VOL?,CHPS, SECT3, or NAVLEX 1427-0001-4 


TF Rquipment level DT's are performed and an Frror is 
noted or a procedural step is failed,refer to 

ABRS310, VOL?, CHPS, SECT3, Fault Location Tables 5-4,1 
and 5-4,? (Tahle 5-4.? mav further refer to the 
Microprocessor frror Code Table 5-4.4), 
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Stev 9, 


Step 10, 


Step ll, 


Step 12, 


Step 13, 
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Observing all personnel and equipment safety precautions, 
perform action(s), as directed by Step 1 above, to complete 
Fault isolation and and effect fault correction. 


a. When necessary, refer to ARR5S310, VOL2, CHPA, SECT1 for 
the Service Positioning procedures, 


b. When necessary, refer to ARR531N, voOr?, CHP7, SRO, 
Tahle 7-2-1, for Parts Nocation. 


Nues: What On-line fault monitor Frror 
Mode was disnlaved? 


Ans: 


Ques: What URI was at fault? 


Ans: 


INSTR 


Nbserving all personnel and equipment safety precautions, 
restore all equipment to the Normal Position. 


Re-configure the SFCS to the Normal Mode and verify that the 
On-line fault monitor Error Code is no longer displayed. 


TNSTR 


When improper operation or failure of an indicator is 
observed , refer to ARR5?97, CHPA, SECT1, Fault Directory 
Tablef-1.2, for the Diagnostic Tests) to he performed and 
related maintenance Diagrams 


As directed in Step 12, perform Diagnostic Test(s) to 
complete fault isolation and effect fault correction. 
{Repeat Steos 8a through 10 as applicahle; disregarding the 
questions in Step 9b). 


Ques: Which indicator was observed as having improper 
operation or failure? 
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Step 13. 


Step 14, 


Step 15. 


Step 14, 


Sten 17, 


5 of 6 


Ans: 


Which LRU was at Fault? 


Ans: 


INSTR 


VerFiv thet the Tndicator, observed as having improper opera- 
tion or Failure, ts now operating proverlv. 


TNSTR 


sing ABRS31N, VOL?, CHPS, SFCT?, verform Rquipment level 
DT's 1 and 2, 


When an error is noted or a procedural step is failed, refer 
to ABR5310, VOL2, CHPS, SECT3 Maintenance Panel Fault 
Location Table 5-4,2, for a Aescription of the error and 
corrective action(s) required. (Table 5-4,? mav further to 
the Microprocessor frror Code Tahle 5-4.4), 


Perfrom action(s) as directed in Step 1A, referring to Steps 
9a and %b as necessary to complete fault isolation and effect 
fault correction, 


Ques: What error was observed or procedural step failed 
during the conduct of N72? 


Ans: 


Ques: Which LRU was at fault? 


Ans: 
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Sten 18, 


Sten 19, 


6 of 6 


Ohserving al] dersonne? and equipment safety pre- 
cautions, restore all equipment to the Normal Position 
and confiqure the SFCS to the Normal Mode, 


TNSTR 


Nbserving a)l personnel and equioment safety pre— 
cautions, perform fault detection, localization, isola~ 
tion, and correction routines necessary to solve the 
remaining corrective maintenance vrohelms of the snc, 


TNS?TR 
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ALINGMENT/AD.TUSTMENT OF THE RAN SFCS MKI MODL 


TNTRONUCTION 


PRINTER/ PLOTTER 


This joh sheet provides you with practical exnerience in the 
alignment/adjustment of the Printer/Plotter, 


RONTPTENT 


1, RAN SFOS MK1 MON1 


REFERENCES 


1. ARBRS3L0, VOL2, CHP, SROTR 


TOR STEPS 


Steo 1. Using ABR5I10, YOL?, CHPR, SROT preform the following 
Printer/Plotter aliqnment/adjustment vrocedures: 


a. 


Printer vrint head 
Printer paper drive 
Horizational motor drive 
Vertical motor drive 
Horizontal encoder 
Vertical encoder 


INSTR 
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MATNTENANCR OF THR COMMAND DISPLAY AND SONAR ASSIGNMENT UNTTS 


OBIRCTIVES 
lipon successful completion of these tonics, you will able to: 
1. Describe the physical comnosition of the cnc, 


2s Nescribe, to the logic diagram level, the functional charac- 
teristics of the circuits within the cnc. 


3. Descrihe the operational maintenance procedures and tasks required 
to perform Fault analvsis and corrections of the cnc. 


STUDY ASSTGNMENT 
1. Read ARRS5S31N, VOL1, CHP1-3 
? Read ARR531N, Vvor?, CHP4-7 
3, Read ARPS297, Vor1, CHPA, SECTI 
4, Read ARR5297, VO11, CHPA SHOT? 
Ques: Which Technical Manuals contain the Following items as they 
pertain to the snr > 


Ans: a,Maintenance Pane? operating procedures 


b.On-line Frror Exit Tahle 


c.Off-line System level Diagnostic Testing procedures 


d.Svstem level Diaqnostic Test Error Exit Tahles 


e. Indicator Fault Directory 
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ASSIGNMENT SHFET 15-1-1 


+ Equioment level Diagnostic Testing procedures 


gq. Fauinment Javel Power Tnitialization Fault location Tahle 


h. Maintenance Panel Fault Location Tahle 


{. Microvrocessor error Code Table 


j. Service Positioning procedures 


k. Parts Location "able 


Oues: On which cpl channe! are communications between the CPN and 
CD vrocessed 


Ans: 

Ques: Which CD EF Word (by number) pertains to the CD Indicator 
Functions? 

Ans: 

Ques: When reviewing the CDC Switch Tnterrupts, which Function Code 


and associated Modifer is sent to the CPU when the SEARCHER 
STATIS "A" switch-indicator is pressed? 
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PERFORMANCE TEST 15-1-1 
CORRECTIVE MATNTENANCR OF RAN SFCS MK1 MOD1 


A. TNTRONUCTION 


1. This job sheet serves as your performance test. Tt provides a 
measure of your knowledge and ability in the corrective main- 
tenance of the RAN SFCS MK1 MODI CDC, 


?. As vou progress through this test, you will be required to 
perform fault detection, locatlization, isolation, and correc- 
tion as required to restore each equipment to its full opera- 
tional capabilities, 


3. Tn the conduct of this test, and as assiqned by the instructor, 
you may be tested indivdually or as a member of a maintenance 
“team", Regardless, each individual will be graded on his 
contribution to the corrective maintenance effort. 

Particular emphasis will be placed on the following: 


a. Absolute adherance to all personnel and equipment 
safety precautions. 


hb, Proper selections and use of appropriate technical 
references. 


ce. Logical and timely progression through the fault analy- 
sis process. ( No maintenance effort will be premitted 
to exceed a 30 minute time interval), 


4, As vou proceed through this test, you will be required to list 
(on separate paper) the following for each fault: 


a. Means of detection 

h, Technical documentation used, 

c. Final LRU at fault and subsequently replaced. 
Be TEST 


Proceed to the RAN SFOS lab and verfrom fault analysis and correc- 
tion an all prohlems inserted by the instructor. 
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MATNTENANCR OPERATION OF RAN SFCS MK1 MOD1 
RECORN/ REPRONUCR, 
TNTRODUCTION 
This job sheet provides vou with practical application in various main- 
tenance operations of the Record/Reproduce. These operations are an 


integral part of Fault analvsis and as such are essential to your 
further studies jn corrective maintenance of the Record/ Reproduce, 


1. RAN SFCS MK1 MOD1 
REFERENCES 


1. ABR5297 
%s ABRS310 


JOR STEPS 
NOTR: 


After completion of certain procedural steps in this joh sheet, 
you will required to have vour instructor verify your progress or 
Drovide assistance hefore you can oroceed. These steos are 
designated with the "INSTR “note. Do not proceed bevond 
these steps prior to obtaining the instructor's validation, 


Step 1,Msing ASR 5297, VOL1, CHP, SFCT?, Perform RAN SFCS 
Preoverational Checks and Procedures, and Svstem Power 


Tnitialization Procedures as required to configure the SFCS to 
the TEST Mode, 


TNSTR 
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Step 3. 


Step 4. 


? of 2 


sing ARR 5297, VOL1, CHPA, SECT3,Derform Recorder/ Reproduce 
Off-line diagnostic tests NT1 through nT? 


INSTR 


sing ARR5310, VvoLl, CHP?, SECT3, perform the following 
Recorder/ Reproduce Maintenance Panel operations: 


a. Initialization/unit Select 
b. Read and Write Memorv. 


c. Restoration to Normal, Mode, 


TNSTR 


Using ABR5297, VOn1, PT1, CHP2, SRCT2, verfrom System Power 
Turn Off Procedures, 


TNSTR. 
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CORRECTIVE MATNTENANCE OF RAN SFCS MK MOD1 
RECORD/ REPRODUCE, 


TNTRONUCTTON 


This job sheet provides you with "hands on" experience in fault analy- 
sis routines and corrective maintenance tasks of the Recroder/ Reproduce 
As this is vour first experience in trouble-shooting and 

repair of the recorder/revroduce (RR), the frist four problems are 
sequenced to accomplish detection, localization, isolation, and correc- 
tion by: (1) Off-line; (2) On-line fault monitoring; (3%) Indicator 
faults; and (4) Maintenance Panel routines. This serves to familiarize 
you with the various techniques availahle in fault analysis and correc- 
tion of of the RR. Thereafter, vou will be required to solve the 
remaining problems using those detection, localization, isolation, and 
correction routines thet you may deem appropriate. 


ROUTPMENT 

1, RAN SFCS MK1 MONL 

REFERENCES. 

1. ABRS5S297 

2. ABR5S3210 

3. NAVELFX 1427-0001-4 

JOR STEPS 

NOTE: 
After completion of certain procedural steps in this job sheet, 
you will be required to have the instructor verify vour progress 
or provide assistance hefore vou can proceed. These stens are 


designated with the "INSTR": note. No not vroceed 
beyond these steps vorior to obtaining the instructor's validation. 
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Step 1. 


Steo 2. 


Step 3. 


Sten 4, 


Step 5. 


Step f. 


2 of f 


Using ABR5297, CHP}, SECT?, perform RAN SFCS 
Preonerational Checks and Procedures, and System Power 


Tnitialization Procedures as required to configure the srrs 
in the TES Mode, 


Using ARR5297, VOI, CHPK, SECT3, perform RR Off-line 
Diagnostic Tests, NTL Through NT? or until an error is 
detected, 


TNSTR 


When and error ts detected, refer to ARRS297 CHP6, SECT, 
Error Exit Table 4-3-6, for a description of the Fault and 
corrective action. 


Observing all personne? and equipment safetv precautions, 
perform action(s), as directed hy Step 3 above, to complete 
fault isolation and and effect fault correction. 


a, When necessary, refer to ARR5310, WOr,?, CHPS, SECTL for 
the Service Positioning procedures. 


h. When necessary, refer to ARRS310, WOr,2, CHP7, SECT?, 
Table 7-2-1, for Parts Location. 


Ques: Which Diagnostic Test failed? 


Ans: 


Ques: What Frror Code was displaved at the CRT? 


Ans: 


INSTR 


Perform RR Off-line diagnostic Tests, DT1 through NT? to 
verify fault correction. 


Observing all personnel and equioment safety precautions, 
restore all equipment to the Normal Position 
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Step 7. Configure the SFCS to the Normal Mode, 


TNSTR 


Step 8. When an On-line fault monitor Rrror Code is displaved on the 
CRTs, refer to ARR5297, CHP, SECTL, On-line Frror Fxit 
Table §-1-1,and On-line fault page, for a descrintion of the 
Fault and the corrective action required. 


a, TF directed to verform System level NT's, refer to 
ARR5297 CHPA, SECT3, and re-confiqure the SFCS to the 
Test Mode. 


bh. TF System Jevel OT's are performed and an Frror Code, 
which denotes Failure of a test, is displayed, refer to 
ARRS297, CHPA, SECT} Rrror Exit Table f-3-6, for a 
description of the fault and corrective action required. 


t+ TF directed to perform Equipment level DT's refer to 
ABR5310, VOL?,CHPS5, SECT2, or NAVLFX 1477-9N01-4 


d. TF Rquinment Jevel T's are performed and an Rrror js 
noted or a procedural step is failed, refer to 
ARR5310, VOL2, CHPS5, SECT3, Fault Location Tables 5-4. 1 
and 5-4,2 (Table 5-4.? may further refer to the 
Microprocessor Error Code Tahle 5-4.4), 
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Step 


Step 


Step 


Step 


Step 


% 


10, 


Ll. 


12. 


13. 


4 of 6 


Observing al) personnel and equipment safety Precautions, 
perform action(s), as directed hv Step 3 ahove, to complete 
fault isolation and and effect fault correction. 


a. When necessary, refer to ARR5310, VOL2, CHPG, SECT for 
the Service Positioning procedures. 


b. When necessarv, refer to ABR5310, VOL?, CHP7, SECT, 
Table 7-2-1, for Parts Location. 


Ques: What On-line fault monitor Frror 
Code was displaved? 


Ans: 


Ques: What LRU was at fault? 


Ans: 


TNSTR 


Observing al? personnel and equipment safety precautions, 
restore all equinment to the Norma) Position, 


Re-configure the SF°S to the Normal Mode and verify that the 
On-line fault monitor Frror Code is no longer disnlaved, 


TNSTR 


When improner operation or failure of an indicator is 
observed , refer to ARR5297, CHPF, SECT1, Fault Directory 
Table6-1,2, for the Niagnostic Test(s) to be performed and 
related maintenance Diagrams 


As directed in Step 12, preform Diagnostic Test(s) to 
complete fault isolation and effect fault correction. 
(Repeat Stens 8a through 10 as applicable; disregarding the 
questions in Step 9b). 


Ques: Which indicator was observed as having improper 
operation or failure? 
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Step 


Sten 


Sten 


Step 


Sten 


a3. 


14, 


19. 


1A. 


UT. 


Sof 6 


An: 


Ones: Which TRI was at fault? 


Ans: 


INSTR 


Verfiv thet the Tndicator, ohserved as having improper opvera- 
tion or Failure, is now overating properly. 


TNSTR 


NMsing ARRS3LO, Vor?, CHPS, SRCT2, verform Rquinment level 
DT's 1 and 7, 


When an error is noted or a nrocedural steno is Failed, refer 
to ARRS310, VoOT.?, CHPS, SFCT2 Maintenance Panel Fault 
Tocation Table 5-4.7, for a description of the error and 
corrective action(s) required, (Tahle 5-4,2 may further to 
the Microprocessor Error Code Table 5-4,4), 


Prefrom action(s) as directed in Step 16, referring to Steps 
9a and 9h as necessary to complete fault isolation and effect 
Fault correction. 


Ques: What error was observed or procedural step failed 
during the conduct of nr2> 


Ans: 


Ques: Which LR was at fault? 


Ans: 
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Step 18. Ohserving all personne! and equipment safety vre- 
cautions, restore all equipment to the Normal Position 
and confiqure the SFCS to the Normal Mode, 


TNSTR, 


Sten 19, Ohserving all versonne)? and equipment safety pre- 
cautions, perform fault detection, localization, isola- 
tion, and correction routines necessarv to solve the 
remaining corrective maintenance vrohelms of the RR. 


TNSTR 
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RECORD R/ REPRODUCE 


OBIECTIVES 
Upon successful completion of these tonics, you will able to: 
le Nescribe the physical composition of the RR, 


2. Describe, to the logic diagram level, the Functional chara- 
teristies of the circuits within the RR. 


te Describe the operational maintenance procedures and tasks required 
to prefrom fault analysis and corrections of the RR, 


STUDY ASSTGNMENT 


1. Read ARBRS310, VOL1, CHP1-2 


nN 


Read ARRS5310, VOl?, CHP4-7 

3. Read ARR5297, VOL1, CHPR, SECT] 

4, Read ARR5297, VO11, CHPG SECT 

Ques: Which Technical Manuals contain the following items as they 
pertain to the RR? 


Ans: a.Maintenance Panel overating procedures 


b.On-line Error Rxit Table 


c.Off-line Svstem level Diagnostic Testing procedures 


d.System level Niagnostic Test Frror Exit Tables 


e. Tndicator Fault Directory 
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f. Rquinment Jevel Diaqnostic Testing procedures 


q. Rquipment level Power Tnitialization Pault location Table 


h. Maintenance Panel Fault hocatinn Table 


i. Microprocessor error Code Tahle 


j. Service Positioning procedures 


k. Parts Location Table 
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Oues: 


Ans: 


Ques: 


Ans: 


Ques: 


Ans: 


On which CPI channel are communications between the CPU and 
the R/R Unit processed? 


What is the result of an "erase" Command, immeiately followed 
by a "HAT?" command, as to the data written on the R/R Unit 
Magnetic Tape? 


Tn which direction is the RR Unit's Magnetic Tape moving 
during "WRITE" operations? 
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PRRFORMANCE TRST 13-1-1 
CORRECTIVE MATNTENANCE OF RAN SPCS MK1 MONT 


INTRONUCTTION 


1. 


4. 


TEST 


This joh sheet serves as vour performance test. Tt provides a 
measure of vour knowledge and ability in the corrective main- 
tenance of the RAN SFCS MK1 MON1 RR. 


As vou progress through this test, you will he required to 
perform fault detection, locatlization, isolation, and correc- 
tion as required to restore each equinment to its full opera- 
tional cavahbilities. 


Tn the conduct of this test, and as assiqned dy the instructor, 
vou may be tested indiv@ually or as a member of a maintenance 
"team". Reqardless, each individual will he graded on his 
contribution to the corrective maintenance effort, 

Particular emphasis will he placed on the following: 


a. Absolute adherance to all versonnel and equipment 
safety precautions, 


h. Proper selections and use of appropriate technical 
references. 


e. Logical and timely progression through the fault analv- 
sis nrocess. ( No maintenance effort will be premitted 
to exceed a 30 minute time interval), 


As you proceed through this test, you will be required to list 
(on separate paper) the Following for each fault: 


a. Means of detection 
b. Technical documentation used. 


c. Final TR at Fault and subsequently replaced, 


Proceed to the RAN SFCS lah and perform fault analysis and correc- 


tion 


an all problems inserted bv the instructor. 
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FIRE CONTROL CONSOL® TIRE WEAPON FIRE CONTROL STATUS INDICATOR 
TNTRODUCTION 
This joh sheet provides you with practical application in varinus main- 
tenance operations of the FCC TWFCST. These operations are an 
integral part of Fault analysis and as such are essential to your 
Further studies in corrective maintenance of the FCC TWFCST. 
FOUTPMENT 
1, RAN SFCS MK1 MOD1 
REFERENCES 
1. ARR5297 
a ABRS309 
TOR STEPS 
NOTE: 
After completion of certain procedural steps in this joh sheet, 
you will required to have your instructor verify vour progress or 
provide assistance hefore vou can proceed, These steps are 
designated with the "TNSTR " note. No not proceed beyond 
these steps prior to obtaining the instructor's validation. 
Step L.Using ARR 5297, VOL1, CHP3, SECT?, Perform RAN SFCS 
Preoverational Checks and Procedures, and System Power 


Tnitialization Procedures as required to confiqure the SFCS to 
the TEST Mode, 


INSTR 
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Step 2, 


Sten 4, 


? of ? 


"sing ARR 5297, VOL1, CHPA, SECT4,perform FCC TWROST 
Off-line diagnostic tests N71 through pra, 


TNSTR 


sing ARR5309, VOL1, CHP?, SECT2, perform the Following 
Fee TWFCST Maintenance Panel operations: 


a. 


Tnitialization/unit Select 

Tmplement/examine all EF words; Read and Write Memory, 
Write/Read TOTR Refresh Memory 

Write Character string to TOTE Nisplay 

Write all TOTR Characters 

TWRCST Tndicator Test 

TWRCST Switch Test 


Restoration to Normal Mode, 


INSTR 


Using ABR5297, VOL1, PT1, CHP3, SEC™%, perform Svstem Power 
Turn OFF Procedures. 


TNSTR 
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CORRECTIVE MATNTENANCR OF RAN SFCS MK1 MON], 
FIRE CONTROL TIRE WEAPON FIRE CONTROL STATUS TNDTCATOR 


INTRODUCTION 


This job sheet provides vou with "hands on” experience in fault analy- 
sis routines and corrective maintenance tasks of the FCC TWFCST. 

As this is your First experience in trouble-shooting and 

repair of the FCC TwrCST, the frist four problems are 

sequenced to accomplish detection, localization, isolation, and correc- 
tion hy: (1) Off-line; (2) On-line fault monitoring; (3) Tndicator 
Faults; and (4) Maintenance Panel routines. This serves to familiarize 
you with the various techniques availahle in fault analysis and correc- 
tion of of the Fcc, Thereafter, vou will he required to solve the 
remaining problems using those detection, localization, isolation, and 
correction routines thet you may deem annrovriate. 


ROUTPMENT 

1. RAN SFOS MK1L MONT 

REFRRENCRS 

1. ARR5S?297 

2. ABRS309 

2. NAVELRX 1427-0001-4 

JOB STEPS 

NOTR: 
After completion of certain vrocedural steps in this job sheet, 
you will be required to have the instructor verify your Progress 
or provide assistance hefore vou can proceed, These steps are 


designated with the "INSTRY; note. No not proceed 
beyond these stens prior to ohtaining the instructor's validation. 
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Step 1. Using ARRS297, CHP3, SFCT2, perform RAN SFCS 
Preoperational Checks and Procedures, and System Power 


Initialization Procedures as required to configure the Srcs 
in the TEST Mode. 


Step 2, Nsing A3R5297, VOL, CHPA, SECT4, perform FCC Off-line 
Niagnostic Tests, NT1 Through NT or until an error is 
detected, 


INSTR 


Step 3. When and error ‘5 detected, refer to A8R5297 CHP6, SECT4, 
Error Rxit Table 4-4.1, for a description of the fault and 
corrective action, 


Sten 4, Observing all versonnel and equipment safety Precautions, 
Dre-form action(s), as directed hy Step 7 ahove, to complete 
Fault isolation and and effect fault correction. 


a. When necessary, refer to ARR5309, VOL2, CHP6, SECT1 for 
the Service Positioning procedures. 


b. When necessary, refer to ARR53N9, VOL?, CHPT7, SECT?, 
Table 7-2-1, for Parts location. 


Ques: Which Niagnostic Test failed? 


Ans: 


Ques: What "rror Code was displayed at the CRT? 


Ans: 


INSTR 


Step 5, Preform FCC Off-line diagnostic Tests, N71 through DT9 to 
verify fault correction. 


Step 4. Observing all personne? and equivment safety precautions, 
restore all equipment to the Normal Position 
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Step 7. 


Stevo 8. 


3 of A 


fonfiqure the SFCS to the Normal Mode. 


TNSTR 


When an On-line fault monitor Error Code is displaved on the 
CRT's, refer to ARR5297, CHPA, SECT1L, On-line Frror Fxit 
Table 6-1-1,and On-line fault paqe, for a description of the 
fault and the corrective action required, 


a, 


TF directed to perform System level NT's, refer to 
ABR5297 CHPA, SECTA, and re-confiqure the SFCS to the 
Test Mode. 


TF System Tevel N™'s are verformed and an Error Code, 
which denotes failure of a test, is disvlaved, refer to 
ABR5297, CHP6, SECT4 Frror Exit Tahle 4-2.1, for a 
description of the fault and corrective action required. 


Tf directed to perform Equipment Tevel DT's refer to 
ARR5309, VOL?,CHPS, SECT3, or NAVLRX 1427-0001-4 


Tf Equinment level NTs are performed and an Frror is 
noted or a procedural step is failed,refer to 

ABR5309, VOL?, CHPS, SECT, Fault Location Tables 5-4.1 
and 5-4,? (Table 5-4.2 may further refer to the 
Microvrocessor Frror Code Tahle 54.3), 
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Step 9. 


Step 


Sted 


Stevo 


Step 


10. 


ll. 


12, 


13, 


4 of A 


Observing all versonne) and equioment safetv precautions, 
perform action(s), as directed hy Step 3 ahove, to complete 
Fault isolation and and effect fault correction. 


a, When necessary, refer to ARR5309, VOL2, CHPS, SECT1 for 
the Service Positioning procedures. 


bh. When necessary, refer to ARR5310, VOL2, CHP7 
Table 7-2-1, for Parts Location, 


1 SROT2, 


Ques: What On-line fault monitor Rrror 
Code was displayed? 


Ans: 


Ques: What TRU was at fault? 


Ans: 


TNSTR 


Observing all personnel and equipment safety vrecautions 
restore al) equinment to the Normal Position, 


Re-configure the SFCS to the Normal Mode and verify that the 
On-line fault monitor Rrror Code is no longer displayed. 


TNSTR 


When improper operation or failure of an indicator is 
observed , refer to ARR5297, CHP, SECT1, Fault Nirectorv 
Tablef-1.?, for the Diagnostic Test(s) to be preformed and 
related maintenance Niagrams 


As directed in Stew 12, perform Diagnostic Testis) to 
complete fault isolation and effect fault correction, 
(Repeat Steps 8a through 10 as applicable; disregarding the 
questions in Step 9b). 


Ques: Which indicator was observed as having improper 
averation or failure? 
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Step 13. 


Step 14, 


Stevo 15. 


Step 1A. 


Step 17, 


5 of 6 


Ans: 


Ques: Which TRY was at fault? 


Ans: 


TNSTR 


vVerfiy thet the Tndicator, observed as having improper opera- 
tion or failure, is now operating proverly. 


TNSTR 


Nsing ARR5309, VOL2, CHPS, SETCT3, perform Equinment level 
nts Land 2, 


When an error is noted or a procedural steno is failed, refer 
to ARR5309, VOL?, CHPS, SECT} Maintenance Panel Fault 
Location Table 54.2, for a description of the error and 
corrective action(s) required, (Table 5-4,? may further to 
the Microprocessor ®rror Code Tahle 5-4,2), 


Perform action(s) as directed in Step 1h, referring to Steps 
9a and %b as necessary to complete fault isolation and effect 
fault correction, 


Ques: What error was observed or procedural step failed 
during the conduct of DT2? 


Ans: 


Ques: Which LRU was at fault? 


Ans: 
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Step 18. Ohserving all personne? and equipment safetv pre- 
cautions, restore all equipment to the Normal Position 
and configure the SFCS to the Normal Mode, 


TNSTR. 


Step 19. Observing all personnel and equipment safety pre- 
cautions, perform Fault detection, localization, isola- 
tion, and correction routines necessarv to solve the 
remaining corrective maintenance prohelms of the ree, 


TNSTR 
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FIRE CONTROL STATIS INDTCATOR 
A. ORTECTT VES 
Mpon successful completion of these tonics, you will able to: 
1. Describe the physical composition of the For. 


rs Describe, to the logic diagram level, the Functional chara- 
teristics of the circuits within the Fer, 


3. Describe the operational maintenance procedures and tasks required 
to prefrom fault analvsis and corrections of the FCC, 


B. STURDY ASSTGNMENT 
1. Read ARRS309, VOL1, CHP1-3 
2. Read ARRS309, Worn2, CHP4-7 
3. Read ARR5297, VOL, CHPA, SECT] 
4, Read ABR5297, VO11, CHPA SECT 
Ques: Which Technical Manuals contain the Following items as thev 
pertain to the FCC ? 


Ans: a.Maintenance Panel overating procedures 


b.On-line Frror Exit Table 


c.Off-Lline Svstem level Diagnostic Testing procedures 


d.System level Diagnostic Test Frror Exit Tables 


e. Tndicator Fault Directory 


AT 
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f. Equipment level Diagnostic Testing procedures 


g. Equioment level Power Tnitialization Fault location Table 


h. Maintenance Panel Fault Location Tahle 


i. Microvrocessor error Code Table 


j. Service Positioning procedures 


k. Parts Location Tahle 
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Oues: 


Ans: 


Ques: 


Ans: 


Ans: 


Ques: 


On which CPU channels are communications between FCC TWFCST 
Right and Left and the CPU processed? 


How many constraints exsit in the control of data transfer 
from the TWFCST to the wnc? 


Which RF Word is required to initiate data transfer from the 
wnec to the FCC TWFTST? 


How many WNC EF Words are required to transfer the W/GY and 
SALVO weapon Gyro Angle Orders? What are they? 


-69- 


RAN SFCS MK1 MON1 


lof 1 


PERFORMANCE TEST 19-1-1 
CORRECTIVE MAINTENANCE OF RAN SFCS MK1 MOn1 


TNTRODNCTION 


1. This job sheet serves as vour performance test. Tt provides a 
measure of your knowledge and ahilitv in the corrective main- 
tenance of the RAN SFCS MK1 MODI FCC, 

2. As you progress through this test, you will he required to 
perfrom fault detection, Tocatlization, isolation, and correc- 
tion as required to restore each equipment to its full opera- 
tional canahilities. 

3. Tn the conduct of this test, and as assiqned dy the instructor, 
you may he tested indivdually or as a member of a maintenance 
"team". Reqardless, each individual will be graded on his 
contribution to the corrective maintenance effort. 

Particular emphasis will he placed on the following: 

a. Absolute adherance to al! personnel and equipment 
safety orecautions, 

bh. Proper selections and use of appropriate technical 
references, 

ce. Togical and timely progression through the fault analy- 
sis process, ( No maintenance effort will he premitted 
to exceed a 30 minute time interval), 

4. As vou proceed through this test, vou will he required to list 
fon separate paper) the Following for each fault: 

a. Means of detection 

h. Technical documentation used. 

ce. Pinal TR at fanlt and subsequently replaced. 
TEST 


Proceed to the RAN SF°S lab and prefrom fault analvsis and correc- 
tion an all problems inserted by the instructor. 
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MAINTENANCF, OPERATION OF RAN SFCS MK1 MODI 
FIRE CONTROT, CONSOLE CATHONE RAY TIRE 

INTRODUCTION 
This joh sheet provides you with practical application im various main- 
tenance operations of the Cathode Rav Tube. These operations are an 
inteqral part of fault analvsis and as such are essential to your 
further studies in corrective maintenance of the Cathode Ray Tube, 
ROUTPMENT 
1. RAN SFCS MKL MOD1 
REFERENCES 
1. ARRS797 
?. ABR5309 
‘TOB STRPS, 
NOTE: 

After completion of certain orncedural steps in this job sheet, 

you will required to have vour instructor verify your progress or 

provide assistance hefore you can vroceed, These steps are 

desiqnated with the "INSTR " note. Do not proceed heyond 

these steps prior to ohtaining the instructor's validation. 
Step 1.1sing ARR 5797, VOL1, CHP3, SECT2, Perform RAN SFCS 

Preoverationa] Checks and Procedures, and Svstem Power 
Tnitialization Procedures as required to confiqure the SFCS to 


the TEST Mode. 


TNSTR 
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Step 3. 


Step 4. 


2Of, 2 


"Ising ARR 5297, VOL1, CHPA, SECT4,verform Cathode Rav 
Tube Off-line diagnostic tests DT1O through nT18 


INSTR 
Using ABR5309, VOLL, CHP2, SECT4, perform the following 
Cathode Ray Tube Maintenance Panel operations: 
a. nitialization/unit Select 
b, Tmplement/examine all FF words; Read and Write Memorv. 
ec. Tight Pen Tntercupt Status Check 
a. Switch Status Check 
e, Rncoder Status Check 


f. Restoration to Normal Mode 


TNSTR 


sing ABR5297, VOL1, PT, CHP3, SECT, verform System Power 
Turn Off Procedures, 


INSTR 
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CORRECTIVE MATNTENANCE OF RAN SFCS MK1 MODL 


FIRE CONTROT, CONSOLE CATHONR RAY TBR 


TNTRODNCTION 


This job sheet provides vou with "hands on" experience in fault analv- 
sis routines and corrective maintenance tasks of the Cathode Rav 

Tube. As this is vour First experience in trouble-shooting and 

repair of the Cathode Rav Tube (CRT), the frist four prohlems are 
sequenced to accomplish detection, localization, isolation, and correc- 
tion by: (1) Off-Line; (9) On-line fault monitoring; (3) Tndicator 
faults; and (4) Maintenance Panel routines, This serves to familiarize 
vou with the various techniques availahle in fault analysis and correc- 
tion of of the CRT, Thereafter, vou will he required to solve the 
remaining mrohlems using those detection, localization, isolation, and 
correction routines thet you may deem appropriate. 


ROUTPMENT 

1. RAN SFOS MK1L MONI 

REFERENCES 

1. ARR5297 

2. ARBRS3NG 

3. NAVELRX 1427-0001-4 

JOB STEPS 

NOTE: 
After completion of certain procedural stens in this ioh sheet, 
you will be required to have the instructor verify your progress 
or provide assistance hefore vou can proceed, These steps are 


designated with the "TNS™R": note. Do not vroceed 
beyond these steos prior to obtaining the instructor's validation. 
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Stevo 1, 


Sten 2. 


Step 3. 


Sten 5. 


Sten fi, 


2 of & 


sing ABR5297, CHP3, SECT2, verfrom RAN SFCS 

Preoperational Checks and Procedures, and Svstem Power 
Tnitialization Procedures as required to configure the ¢sFrcs 
in the TES" Mode, 


Nsing ABR5297, VOL1, CHPA, SECT4, perform CRT Off-line 
Diagnostic Tests, DTLO Through DT18 or until an error is 
detected, 


INSTR 


When and erroc is detected, refer ta ARR5297 CHP, SRCT4, 
Error Exit Table §-4.1, for a description of the Fault and 
corrective action. 


Observing all personnel and equipment safety precautions, 
Dre-form action(s), as directed hy Step 3 above, to complete 
fault isolation and and effect Fault correction. 


a. When necessary, refer to ABR5309, VOL2, CHPA, SECTL for 
the Service Positioning procedures. 


bh. When necessary, refer to ARR5I09, VOL?, CHP7, SECT, 
Table 7-2-1, for Parts Location. 


Nues: Which Niaqnostic Test Failed? 


Ans: 


Oues: What Rrror Code was displayed at the CRT? 


Ans: 


INSTR 


Perform CRT OFF-line diagnostic Tests, NT10 through NT18 to 
verify fault correction. 


Observing all personnel and equipment safety precautions, 
restore all equipment to the Normal? Position 
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Step 7. 


Sten 8, 


Jor A 


fonfigure the SPCS to the Normal Mode. 


TNSTR 


When an On-line fault monitor Error Code is displayed on the 
CRT's, refer to ARR5297, CHP, SECT, On-Line Error Exit 
Table 6-1-1,and On-line fault page, for a descrintion of the 
Fault and the corrective action required, 


a. 


TF directed to verform System level DT's, refer to 
ARR5297 CHPA, SECT4, and re-confiqure the SFCS to the 
Test Mode. 


TF System Tevel D's are noerformed and an Frror Code, 
which denotes Failure of a test, is displaved, refer to 
ARR5297, CHPA, SECT4 Error Exit Table 6-3-1, for a 
description of the fault and corrective action required. 


Tf directed to perform Rquioment Tevel NT's refer to 
ARRS5309, VOL2,CHPS, SECT, or NAVLEX 1427-0001-4 


T® FRquinment Jevel NTs are nerformed and an *rror is 
noted or a procedural steo is failed,refer to 

ARR53N9, VOL2, CHP5, SECT3, Fault Location Tables 5-4.1 
and 5-4,? (Table 5-4.7 mav further refer to the 
Microvrocessor Frror Code Table 5-4.4). 
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Step 9. 


Step 10. 


Step ll. 


Step 12, 


Step 13. 


4 of £ 


Observing al] personnel and equipment safety precautions, 
verform action(s), as directed hy Sten 3 above, to complete 
Fault isolation and and effect fault correction. 


a. When necessary, refer to ABR5309, VOr,?, CHPA, SECT1 for 
the Service Positioning procedures. 


hb. When necessary, refer to ARR5309, VOL?, CHP7, SECT2, 
Table 7-2-1, for Parts location, 


Ques: What On-line fault monitor Rrror 
Code was displayed? 


Ans: 


Ques: What LR was at fault? 


Ans: 


INSTR 


Nbserving all personne? and equinment safety precautions, 
restore al] equinment to the Normal Position. 


Re-configure the SFCS to the Norma? Mode and verify that the 
On-line fault monitor Error Code is no longer displayed, 


TNSTR 


When improper operation or failure of an indicator is 
observed , refer to ABR5297, CHPS, SECT1, Fault Directory 
Tablef-1.4, for the Niagnostic Test(s) to he performed and 
related maintenance Niagrams 


As directed in Step 12, verform Diagnostic Test(s) to 
complete fault isolation and effect fault correction. 
{Repeat Steps 8a through 10 as applicable; disregarding the 
questions in Step 9h). 


Ques: Which fndicater: yas observed as having improper 
operation or failure? 
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Step 13. Ans: 


Ques: Which TRV was at fault? 


Ans: 


INSTR 


Steo 14, verfiy thet the Tndicator, ohseryed as having imorover opera- 
tion or failure, is now operating properly. 


INSTR 


Step 15. Nsing ARR53N9, VOL2, CHPS, SFC}, perform Bquinment level 
nt's land 2, 


Step 16. When an error is noted or a procedural sten is failed, refer 
to ARRS309, VOL?, CHPS, SECT Maintenance Panel Fault 
Location Table 5-4.2, for a description of the error and 
corrective action(s) required. (Table 5-4,? may further to 
the Microprocessor Rrror Code Tahle 5-4.4). 


Sten 17. Prefrom action(s) as directed in Step 1f, referring to Steps 
9a and %b as necessary to complete fault isolation and effect 
fault correction. 


Oues: What error was observed or procedural step failed 
during the conduct of D2? 


Oues: Which LR was at fault? 


Ans: 
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Step 18, 


Step 19, 


fo of # 


Ohserving all personnel and equipment safety pre- 
cautions, restore all equinment to the Normal Position 
and configure the SFCS to the Normal Mode. 


TNSTR 


Ohserving all personnel and equioment safety pre- 
cautions, overform fault detection, localization, isola- 
tion, and correction routines necessary to solve the 
remaining corrective maintenance prohelms of the CR, 


TNS™R, 
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ALTGNMEN™ OF THR RAN SFCS MK1 MON1 
Fee CATHONR RAY TUBE, 
TNTRONUCTION 


This job sheet provides you with practical experience in the 
alignment/adjustment of the FCC CRT 


ROVIPMENT 


1. RAN SFCS MK1 MON] 


REFERENCES 


Ll. ARR5209, VOL?, CHP, SROT 


JOB STEPS 


STEP 1. sing AQR5309, VOL?, CHPA, SEC 3, perform the followina Frc 


CRT aliqnment/adinstment procedures: 


a. Major deflection amplifier current Jimiting and cen- 


tering. 


h. Deflection and linearity correction 


ce. Tntensity and contrast 


A. Focus 


TNSTR 
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MAINTENANCE OF THR CATHODE RAY TURE 
ORTECTIVES 
Upon successful completion of these tonics, you will able to: 
1.  Nescrihbe the ohvsical composition of the CRT. 


a Describe, to the logic diagram level, the functional chara- 
teristics of the circuits within the CRT. 


3 Descrihe the operational maintenance vrocedures and tasks required 
to ncefrom fault analysis and corrections of the CRT. 


STUDY ASSTGNMENT 
1. Read ABR5309, VOL1, CHPI-7 
2? Read ARRS5S309, WOL?, CHP4-7 
3. Read ARRS?97, VOL1, CHPA, SFCT1 
4, Read ARR5297, VOTL, CHPR SECT3 
Oues: Which Technical Manuals contain the Following items as thev 
pertain to the CRT > 


Ans: a.Maintenance Panel operating procedures 


b.On-line Brror Fxit Tahle 


c.Off-line System level Niagnostic Testing procedures 


d.System level Niagnostic Test Brror Exit Tables 


e. Indicator Fault Directory 
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f. Rquinment level Diagnostic Testing procedures 


g. Rquinoment level Power Tnitialization Fault location Table 


h. Maintenance Panel Fault Location Table 


j. Microprocessor error Code Table 


j. Service Positioning orocedures 


k. Parts Location Table 
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Ques: On which CPU channels are communications between the FCC CRT 
Right and Left and the CPI processed? 

Ans: 

Ques: ist the 10 tvoes of disvlav words received and stored in the 
CRT Refresh Buffer Memory? 

Ans: 

Ques: Tn reviewing the FCC CRT Svmhol Word Formats, what is the 
size of the "Symhol" when Rit 25 of the word is a logic 
"Tow"? 

Ans: 
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PERFORMANCE TEST L3-1-1 
CORRECTIVE MAINTENANCE OF RAN SFCS MKL MONT 


TNTRONUCTION 


1. 


4, 


TEST 


This job sheet serves as vour verformance test. Tt provides a 
measure of your knowledge and ahility in the corrective main- 
tenance of the RAN SFCS MK1 MON1 CRT, 


As vou progress through this test, vou will be required to 
perfrom fault detection, locatlization, isolation, and correc- 
tion as required to restore each equipment to its full onera- 
tional capabilities, 


Tn the conduct of this test, and as assiqned dv the instructor, 
you may be tested indivdually or as a member of a maintenance 
"team". Reqardless, each individual will be graded on his 
contribution to the corrective maintenance effort. 

Particular emphasis will he vlaced on the following: 


a. Absolute adherance to all personnel and eaujpment 
safety precautinns. 


h, Proper selections and use of appropriate technical 
references. 


ce. toqgical and timely progression through the fault analy- 
sis process. ( No maintenance effort will he premitted 


to exceed a 20 minute time interval). 


As you proceed through this test, you will he required to list 
(on separate oaner) the following for each fault: 


a. Means of detection 
b. Tachnical documentation used, 


ec. Final LR at Fault and suhsequentlv replaced. 


Proceed to the RAN SFCS lab and perfrom fault analvsis and correc— 


tion 


an all problems inserted by the instructor. 
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MATNTENANCF OPRRATTON OF RAN SFCS MK1 MONL 

WEAPON DATA CONVERTOR AND TUBE ORDER AND ALARM DEVICE 
TNTRODUCTION 
This job sheet provides vou with practical application in various main-— 
tenance operations of the Weapon Nata Convetor. These overations are an 
integral part of fault analvsis and as such are essential to your 
further studies in corrective maintenance of the Weapon Nata Convertor. 
EOUTPMRNT 
1. RAN SFCS MK1 MONT 
RAPE RENCES 
lL. ARR5S297 
2. ARR5311 
TOR STEPS 
NOTE: 

After completion of certain procedural steos in this joh sheet, 

vou will required to have your instructor verify your progress or 

vrovide assistance hefore you can proceed. These steps are 

desiqnated with the "TNSTR "nate, No not proceed beyond 

these steps prior to ohtaining the instructor's validation. 
Step 1.Nsing ARR 5297, VOL1, CHP, SECT?, Perform RAN SFCS 

Preoperational Checks and Procedures, and System Power 
Tnitialization Procedures as required to confiqure the SFCS to 


the TEST Mode, 


TNSTR 
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Step 2. Nsing ARR 5297, VOT), CHP6, SRCTS,perform Weapon Data 
Convertor Off-line diagnostic tests NTL through DT10 


INSTR 


Step 3. Using ABR5311, VOL1, CHP2, SECT4, verform the Following 
Weapon Nata Convertor Maintenance Panel operations: 


a. Tnitialization/unit Select 
h. Toop Test 

e. TOAD "RST 

da. MK48 TNTRRNAS 

e. MK48 LOOPRACK 

f. MK4R WEAPON 

q. GMB4 TNTERNAT 

he. NIGM94 LOOPBACK 

i, UGM84 WRAPON 

{+ MKS WRAPON 


k. MK48 PRE-FIRING INTERFACE 
TNSTR. 


Step 4. sing ABR5297, VOLL, PT1, CHP3, SECT2, verform System Power 
Turn Off Procedures, 


INSTR 
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CORRECTIVE MAINTENANCE OF RAN SFCS MK1 MON1 
WEAPON DATA CONVERTER AND TURE ORDER AND ALARM DEVIC 


TNTRONUCTTION 


This job sheet provides you with "hands on" experience in fault analy- 
sis routines and corrective maintenance tasks of the Weapon Nata 
Convertor. As this is vour First experience in trouble-shooting and 
repair of the Weapon Data Convertor (wnc), the frist four problems are 
sequenced to accomplish detection, localization, isolation, and correc- 
tion by: (1) Off-line; (2) On-Line fault monttoring; (3) Tndicator 
faults; and (4) Maintenance Panel routines. This serves to familiarize 
you with the various techniques available in fault analysis and correc- 
tion of of the woe. Thereafter, vou will he required to solve the 
remaining problems using those detection, localization, isolation, and 
correction routines thet you may deem approvriate, 


FONT PMENT 

1. RAN SFCS MK1 MONL 

REFERRNCES 

1, ABR5297 

2. ABR5311 

3, NAVELEX 1427-0001-4 

JOB STEPS 

NOTE: 
After completion of certain procedural steps in this job sheet, 
vou will he required to have the instructor verify vour vrogress 
or provide assistance hefore vou can vroceed. These steps are 


desianated with the "INSTR": note. Do not vroceed 
beyond these stens prior to ohtaining the instructor's validation, 
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Step 1. 


Step 2. 


Step 3. 


Sten 4, 


2? of f 


sing ARR5297, CHP3, SECT, perform RAN SFCS 
Preoperational Checks and Procedures, and System Power 
Initialization Procedures as required to confiqure the SFCS 
in the TEST Mode, 


Using ABR5297, VOn1, CHP6, SFCT3, verform we OFF-1ine 
Diagnostic Tests, NT) Through NT1LN or until an error is 
detected, 


TNSTR 


When and error is detected, refer to ARRS297 CHPH, SECT3, 
Rrror Exit Table 6-2-5, for a description of the fault and 
corrective action. 


Ohserving al) personnel and equipment safety precautions, 
perform action(s), as directed by Step 3 ahove, to complete 
Fault isolation and and effect Fault correction. 


a. When necessary, refer to ARR5311, VOl?, CHPA, SECTL for 
the Service Positioning procedures, 


h. When necessary, refer to ARRS5311, VOL?, CHP7, SECT?, 
Tahle 7-?=1, for Parts Tocation, 


Ques: Which Niadnostic Test failed? 


Ans: 


Ques: What Frror Code was displaved at the CRT? 


Ans: 


TNSTR 


Perform Wx Off-line diagnostic Tests, DT1 through DT1ON to 
verify fault correction. 


Ohserving all personne’? and equipment safetv vrecautions, 
restore all equinment to the Norma’ Position 
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Stevo 7. Configure the Srcs to the Normal Mode. 


TNSTR. 
See 


Step 8. When an On-line fault monitor Frror Code is displaved on the 
CRT's, refer to ARRS297, CHP6, SECTL, On-line Brror Bit 
Table f-1-1,and On-line fault Page, for a description of the 
Fault and the corrective action required, 


a. Tf directed to nerform System level DT's, refer to 
ABR5297 CHP6, SECTS, and re-confiqure the SFCS to the 
Test Mode. 


5. Tf System level DT's are performed and an Error Code, 
which denotes Failure of a test, is displaved, refer to 
ABR5297, CHPA, SECT5 Frror Exit Table 6-3-5, for a 
description of the Fault and corrective action required, 


G. Tf directed to verform Equipment level prts refer to 
ABR5311, VOL?,CHPS, SECT}, or NAVLEX 1427-0001-4 


qd. TF Equipment level N's are performed and an Error is 
noted or a procedural step is failed,refer to 
ABRS5S311, VOL?, CHP5, SFCT3, Fault Location Tables 5-4,.1 
and 5-4,? (mahle 5-4,? may further refer to the 
Microprocessor Mrror Code Table 5-4.4), 
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Steo 9, 


Step 10, 


Step 11, 


Step 12, 


Step 13. 


4 of 6 


Observing al] personnel and equipment safety Precautions, 
perform action(s), as directed hy Sten 3 above, to complete 
Fault isolation and and effect fault correction, 


a. When necessary, refer to ARR5S311L, VOL2, CHP6, SECTL For 
the Service Positioning procedures, 


h. When necessary, refer to ARR5311, VOL?, CHP7, SECT2, 
Table 7-2-1, for Parts Location. 


Ques: What On-line Fault monitor Brror 
Code was displayed? 


Ans: 


Ques: What TRU was at fault? 


Ans: 


INSTR 


Observing a)l personnel and equipment safety precautions, 
restore a™l equipment to the Normal Position. 


Re-configure the SFCS to the Normal Mode and verify that the 
On-line fault monitor Srror Code is no longer Jisplaved, 


INSTR 


When improper operation or failure of an indicator is 
observed , refer to ARRS297, CHPA, SECT], Pault Directory 
Tablef-1.2, for the Diagnostic Test(s) to be performed and 
related maintenance Niagrams 


As directed in Step 12, preform Diagnostic Test(s) to 
complete fault isolation and effect fault correction. 
(Repeat Stens fa through 10 as applicable; disregarding the 
questions in Sten 9b). 


Nues: Which indicator was ohserved as having improver 
operation or failure? 
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Step 13, 


Step 


Step 


Step 


14, 


15. 


16. 


7, 


5 of 4 


Ans: 


Ques: Which URI was at fault? 


Ans: 


TNSTR 


VerFiy thet the Tndicator, observed as having improper opera- 
tion or failure, fs now operating properly. 


TNSTR 


Using ARRS3LL, VOL?, CHPS, SECT, perform Equipment level 
DT's 1 and 2, 


When an error is noted or a procedural step is Failed, refer 
to ARR53L1, Vor?, CHPS, SECT? Maintenance Panel Fault 
Location Tahle 5-4.?, for a description of the error and 
corrective action(s) required, (Table 5=4.? mav further to 
the Microprocessor ¥rror Code Table 5-4.3). 


Prefrom action(s) as directed in Step 16, referring to Steps 
%a and 9b as necessary to complete fault isolation and effect 
Fault correction. 


Ques: What error was observed or procedural step failed 
during the conduct of nr? 


Ans: 


Oues: Which BRU was at fault? 


Ans: 
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Step 18. 


Step 19, 


6 of 6 


Observing all versonnel and equipment safetv pre- 
cautions, restore all equipment to the Normal Position 
and confiaure the SFes to the Normal Mode. 


TNSTR 


Ohserving all personne’ and equipment safety pre- 
cautions, perform Fault detection, localization, tsola- 
tion, and correction routines necessary to solve the 
remaining corrective maintenance probelms of the wnc. 


TNSTR 
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MATNTENANCE OF THF WEAPON DATA CONVERTOR 
ORTECTTI VES, 
Mpon successful completion of these topics, you will ahle to: 
le. Nescrihe the physical composition of the wnr, 


2. Descrihe, to the loqic diagram level, the functional chara- 
teristics of the circuits within the wne. 


3 Descrihe the operational maintenance procedures and tasks required 
fo perform Fault analysis and corrections of the wnc. 


STUDY ASSTGNMENT 
1. Read ARR5S311, VorL1, CHPI-3 
2) Read ARR5311, VOL?, CHP4-7 
3. Read ARR5297, VOL1, CHP, SFECTL 
4, Read A5R5297, VOl1, CHP] SEOTS 
Ques: Which "echnical Manuals contain the fol lowing items as they 
pertain to the woe > 


Ans: a.Maintenance Panel operating procedures 


b.On-line Frror Rxit Table 


c.Off-line Svstem level Diagnostic Testing procedures 


d.System level Diagnostic Test Srror Fit Tables 


e. Indicator Fault Nirectory 
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f, Equipment Jevel Diagnostic Testing procedures 


gq. Equinment level Power tnitialization Fault location Table 


h. Maintenance Panel Fault location Table 


i. Microprocessor error Code Table 


i. Service Positioning procedures 


k, Parts Location Tahle 
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Ques: Which FF word terminates WNC to TWFCST Readhack Data 


Transfer's? 


Ans: 


Ques: Which RP word initiates WNC to TWFCST Readhack Data 
Transfer's? 


Ans: 


Ques: How many interface errors can he generated in the processing 
of data hetween the whe and the TWFCST? Tist them 


Ans: 


Oues: Tn the review of the WNC Readhack Word Format, what would be 
the hexadecimal code for Rits 10-8 for word 4 he when the 
TOAD Tnventory switch for Tube 4 is set to W/GY? 


Ans: 
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PERFORMANCE TRST 23-1-1 
CORRECTIVE MAINTENANCR OF RAN SFCS MK1 MONL 


INTRODUCTION 


Vs 


4. 


TEST 


This job sheet serves as your performance test. Th provides a 
measure of your knowledge and ability in the corrective main- 
tenance of the RAN SFCS MK1 MONT WoC, 


As you progress through this test, vou will he required to 
perfrom Fault detection, locatlization, isolation, and correc- 
tion as required to restore each equipment to its full opera- 
tional canabilities, 


Tn the conduct of this test, and as assigned dy the instructor, 
you mav be tested indivdually or as a member of a maintenance 
"team". Regardless, each individual will be graded on his 
contrihution to the corrective maintenance effort. 

Particular emphasis will be placed on the Following: 


a. Absolute adherance to all personnel and equipment 
safety precautions. 


hb. Proner selections and use of appropriate technical 
references. 


c. Logical and timely progression through the fault analy- 
sis process. ( No maintenance effort will he premitted 
to exceed a 30 minute time interval). 


AS you proceed through this test, vou will he required to list 
fon separate vaner) the following for each fault: 


a. Means of detection 
hb. Technical documentation used, 


¢. Final LRU at fault and subsequently replaced. 


Proceed to the RAN SFCS lah and perfrom fault analysis and correc- 


tion 


an all problems inserted hy the instructor. 
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MATNTENANCE OPERATION OF RAN SFCS MK1 MODL 
MASS MEMORY TINTT 

TNTRODUCTION 
This job sheet provides vou with practical application in various main- 
tenance operations of the MASS MFMORY INIT. These operations are an 
integral part of fault analysis and as such are essential to your 
Further studies in corrective maintenance of the MASS MEMORY TNTT, 
EOUTPMENT 
1. RAN SFCS MKL MONL 
REFERENCRS 
le ARR5297 
2. ABR5312 
‘TOR STEPS 
NOTE: 

After comoletion of certain procedural stens in this job sheet, 

you will required to have vour instructor verify your progress or 

provide assistance hefore vou can proceed, These stens are 

desiqnated with the "INSTR " note, No not proceed beyond 

these stens prior to obtaining the instructor's validation. 
Step L.jsing ARR 5297, VOL1, CHPI, SECT, Perform RAN SFCS 

Preoperational Checks and Procedures, and System Power 
Tnitialization Procedures as required to confiqure the SFPs to 


the TEST Mode. 


TNSTR 
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Nsing ARR 5297, von1, CHPA, SECTS, perform MASS MEMORY 
Minit Off-line diagnostic tests NTL through pT? 


INSTR 


Msing ARR5297, VOL1, PT1, SECT?, perform Svstem Power 
Turn Off procedures 


TNSTR 
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CORRECTIVE MAINTENANCE OF RAN SFCS MKT MOD1 
MASS MEMORY UNTT 


INTRODUCTION 


This joh sheet provides vou with "hands on" experience in fault analy- 
sis routines and corrective maintenance tasks of the MASS MEMORY 

UNIT. As this is your first exnerience in trouble-shooting and 

repair of the MASS MRMORY [NTT (MMU), the Frist four prohlems are 
sequenced to accomplish detection, localization, isolation, and correc- 
tion by: (1) Off-line; (7) On-‘ine fault monitoring; (3) Tndicator 
faults; and (4) Maintenance Panel routines. This serves to familiarize 
you with the various techniques available in fault analysis and correc— 
tion of of the MMU. Thereafter, you will he required to solve the 
remaining problems using those detection, localization, isolation, and 
correction routines thet vou mav deem appropriate. 


FONIPMENT 

1, RAN SFCS MK MODL 

RAFRRENCRS 

1. ARR5297 

2. ARRS312 

3. NAVELRX 1427-0N01-4 

TOB STEPS 

NOTE: 
After completion of certain procedural steps in this joh sheet, 
you will he required to have the instructor verify vour vrogress 
or provide assistance hefore vou can proceed, These steps are 


desiqnated with the "TNSTR": note, No not proceed 
bevond these steps prior to obtaining the instructor's validation. 
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Steo l. sing ABR5297, CHP3, SECT2, prefrom RAN SFCS 
Preoverational Checks and Procedures, and Svstem Power 
Tnitialization Procedures as required to configure the SPCcs 
in the TES™ Mode, 


Step ?, Using A3R5297, VOL1, CHPA, SECTS, perform MMII Off-Line 
Niaqnostic Tests, NTL Through NT? or until an error is 
detected, 


TNSTR 


Step 3. When and error is detected, refer to ARR5297 CHPA, SECT, 


Error Exit Table 6-4-1, for a description of the Fault and 
corrective action. 


Step 4, Observing all oersonnel and equipment safety precautions, 
perform action(s), as directed by Step 3 ahove, to complete 
fault isolation and and effect fault correction. 


a. When necessary, refer to ABR531?, VOL2, CHPA, SEOTI for 
the Service Positioning procedures. 


hb. When necessary, refer to ABR5310, VOL2, CHP7, SECT2, 
Table 7-2-1, for Parts Location, 


Ques: Which Diaqnostic Test failed? 


Ans: 


Que: What Brror Code was disolaved at the CRT? 


Ans: 


INSTR 


Step 5. Perform MMU Off-Line diagnostic Tests, DTL through PT2 to 
verify fault correction. 


Step 6. Observing all personnel and equipment safety precautions, 
restore all. equipment to the Normal Position 
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JOB SHERT 25-1-2 
Step 7. Configure the SFcS to the Normal Mode. 


INSTR, 


Sten 8. When an %n-line fault monitor Frror Code is displayed on the 
CRTs, refer to ARRS297, CHP6, SECT1, On-line Frror Rxit 
Table 6-1-1,and On-line fault page, For a description of the 
fault and the corrective action required, 


a. Tf directed to verform Svstem level NT's, refer to 
ARR5297 CHPA, SECT, and re-confiqure the SFCS to the 
Test Mode, 


bh. Tf System level NT's are performed and an Error Code, 
which denotes failure of a test, is displayed, refer to 
ABR5297, CHPA, SECT3 Error Exit Tahle 4-6-1, for a 
description of the fault and corrective action required, 


ec. Tf directed to perform Rauipment level NT's refer to 
ARBR5212, VOL?,CHPS, SECT2, or NAVLRX 1427-9001-4 


da. TF Rauipment level NT's are performed and an Frror is 


noted or a procedural sten is failed,refer to 
ABRSIL2, VOL, CHPS, SECT, Fault Location Tahles 5-4,1 
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Stevo 9, 


Stevo 10. 


Step 11. 


Stepo 12, 


Step 13. 


4 of & 


Ohserving all personnel and equipment safety precautions, 
perform action(s), as directed hy Step 2 ahove, to complete 
Fault isolation and and effect fault correction. 


a. When necessarv, refer to ARBR5312, VOL2, CHP6, SECTL For 
the Service Positioning procedures. 


b. When necessary, refer to ARR5312, VOL?, CHP7, SECT2, 
Table 7-2-1, for Parts Location, 


Ques: What On-line fault monitor ®rror 
Pode was displaved? 


Ans: 


Ques: What LR was at fault? 


Ans: 


TNSTR 


Ohsecving al] personnel and equinpment safety precautions, 
restore all equipment to the Normal Position, 


Re-conFiqure the SF7S to the Normal Mode and verify that the 
On-line fault monitor Frror Code is no longer displayed, 


TNSTR 


When improper overation or failure of an indicator is 
observed , refer to ABR5297, CHPA, SECTL, Fault Directory 
Tahlef-6.1, for the Diagnostic Test(s) to be performed and 
related maintenance Diagrams 


As directed in Step 12, preform Niaqnostic Test(s) to 
complete fault isolation and effect fault correction. 
(Repeat Steps 8a through 10 as applicable; disregarding the 
questions in Step 9%). 


Ques: Which jndicator.was observed as having improper 
operation or failure? 
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Sten 13. 


Step 14, 
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Ans: 


Ques: Which TR was at fault? 


Ans: 


INSTR 


Verfiy thet the Tndicator, observed as having improper opera- 
tion or Failure, is now operating properly. 


TNSTR 
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Step 15. 


fo of 6 


Ohserving all personne! and equipment safety pre- 
cautions, restore al) equinment to the Normal Position 
and configure the SFCS to the Normal Mode. 


TNSTR 


Observing all personnel and equipment safety pre- 
cautions, perform fault detection, localization, isola— 
tion, and correction routines necessary to solve the 
remaining corrective maintenance vrobelms of the MMU, 


TINS?R 
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MAINTENANCE OF THE MASS MEMORY TINT 


ORTECTT VES 


Upon successful completion of these topics, vou will ahle to: 


lL. Nescrihe the nhvsical composition of the MMII, 


25 Nescrihe, to the lngic diagram level, the functional chara- 


ter 


istics of the circuits within the MMU. 


3, Describe the operational maintenance procedures and tasks required 


to 


nerform fault analvsis and corrections of the MMI. 


STUDY ASSTGNMENT 


1. Read 
2 Read 
3. Read 


4, Read 


Ques: 


ABRS312, VOI, CHP1-3 
ABR5312, VOL?, CHP4-7 
ABR5297, VOL1L, CHPG, SRCTL 


ABRS297, VO11, CHPA SECT3 


Which Technical Manuals contain the following items as they 
pertain to the MMI > 


a.On-line Frror Exit Table 


b.Off-line Svstem level Diaqnostic Testing procedures 


c.System level Diagnostic Test Frror Exit Tables 


da. Indicator Fault Directory 
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e. Equipment level Diaqnostic Testing procedures 


£. Rquipment level Power Tnitialization Fault location Table 


g. Service Positioning procedures 


h. Parts Location Table 
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Ques: 


Ans: 


Ques 


Ans: 


Ques: 


Ans: 


On which Cpl channel are communications hetween the CPU and 
the MMIT processed? 


What is the primary function of the Write Shift Register in 
the MMI Controller (A1A15)? 


Of what value is the Cyclic Redundancy Check in the 
Write/Read operations? 


The four timing signals transmitted From the MEMORY DTSC to 
the MMU controller are? 
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PERFORMANCE TEST 25-1-1 
CORRFCTTVE MATNTENANCE AF RAN SFCS MK1 MODI 


TNTRODUCTION 


1. ™his joh sheet serves as vour performance test. Tt provides a 
measure of your knowledge and abilitv in the corrective main- 
tenance of the RAN SFCS MK1 MOD1 MMII, 


2. AS vou progress through this test, vou will he required to 
perfrom fault detection, locatlization, isolation, and correc- 
tion as required to restore each equipment to its full opera- 
tional capahilities. 


3. In the conduct of this test, and as assigned dav the instructor, 
vou may he tested indivduallv or as a member of a maintenance 
"team". Reqardless, each individual will he qraded on his 
contribution to the corrective maintenance effort, 

Particular emphasis will he placed on the fol Lowing: 


a. Absolute adherance to all personne? and equipment 
safety precautions, 


». Proper selections and use of appropriate technical 
references, 


©. Togical and timely progression through the Fault analv- 
sis process. ( No maintenance effort will he oremitted 
to exceed a 30 minute time interval), 


4, As you oroceed through this test, vou will he required to list 
fon separate naver) the Following for each fault: 


a. Means of detection 

bh. Technical documentation used. 

e. Final LRU at fault and subsequently replaced. 
vTRST 


Proceed to the RAN SFCS Tah and nerfrom fault analysis and correc- 
tion an al] problems inserted hy the instructor. 
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